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[57] ABSTRACT

An apparatus for maintaining a positioning force on
movable parts within a guide means, such as a scanning
carriage mounted within a hollow body in an incremen-
tal measuring system. The positioning apparatus in-
cludes a leaf spring for mounting a pressure roller
wherein the leaf spring is provided with at least one slot
and the roller-mounting end of the leaf spring is forked.
The pressure roller is thereby adjustable so that a roll-
ing surface of the pressure roller remains in parallel
alignment with a surface of the guide means.

4 Claims, 4 Drawing Figures
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POSITIONING APPARATUS

BACKGROUND OF THE INVENTION

1. Field of the Invention

- The invention relates to an apparatus for maintaining
a positioning force on movable parts within a guide
means. In the apparatus of the present invention there is
provided a pressure roller with a cylindrical rolling
surface and a leaf spring for generating a compression
force which mounts the pressure roller at a part to be
guided, such as a scanning carriage of a measuring sys-
tem. The measuring system may be a known incremen-
tal path measuring system, wherein the scanning car-
riage must be guided very precisely to avoid measuring
erTors. _ |

2. Description of the Prior Art

In the prior art positioning apparatus such as dis-
closed in German Gebrauchsmuster No. 7,507,398 are
provided in measuring systems in which a measuring
rod and a scanning carriage are mounted in a rigid hol-
low body for protection from environmental influences.
The scanning carriage is seated directly at the scale by
way of sliding shoes and at the hollow body via ball
bearings. With the aid of a pressure roller which is a ball
bearing seated at the hollow body on a planar surface,
the scanning carriage is urged against the guiding sur-
faces of the measuring rod and the hollow body. A leaf
spring-is provided to generate the positioning force, to
mount the pressure roller, and to fasten the pressure
roller to the scanning carriage. The hollow body is
sealed to provide protection against environmental in-
fluences by means of flexible sealing lips arranged in a
roof-like manner upon a connecting means for attaching
the scanning carriage to a mounting.

The prior art apparatus has the disadvantage of a
mounting for the pressure roller which does not allow
angular movement of the pressure roller, such as adjust-
ments in the axis of rotation of the pressure roller, in
order to compensate for unevenness in the guiding sur-
faces and minor deviations from the desired parallel
relationship of the axis of rotation and the guiding sur-
face. Without allowance for adjustment, forces may act
on the scanning carriage which could possibly result in
adulteration of a reading taken by the measurmg Sys-
tem.

SUMMARY OF THE INVENTION

According to the present invention there is provided
a positioning apparatus which overcomes the disadvan-
tages of the prior art by allowing angular movement
and adjustment of the positioning apparatus with re-
spect to the guiding surfaces.

In a preferred embodiment of the present invention a
positioning apparatus includes a leaf spring for mount-
ing a pressure roller wherein the leaf spring is provided
with at least one slot and the roller-mountmg end of the
leaf spring is forked. The pressure roller is preferably a
ball bearing mounted to the forked spring via a shaft to
permit angular movement with respect to the guiding
surfaces.

Accordingly, the present mventlon provides an im-
proved positioning apparatus which ensures parallel
alignment of the pressure roller surfaces and a guiding
surface 1n a relatively simple manner to assist in main-
taining high precision in a measuring system. Other
advantages, objects, and features of the present inven-
tion will become apparent upon reading the following
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detailed “description of the preferred embodiment in
con_]unctlon w1th the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a side view of the positioning apparatus of
the present invention with a guide surface for the pres-
sure roller removed;

FIG. 2 is a cross—sectlonal view of the posmomng

~apparatus of FIG. 1 taken along line II—II, including

and 1llustratmg the gulde surface for the pressure roller
which is removed in FIG, 1;

"FIG. 3 is an enlarged top view of the pos:tnomng
apparatus of FIG. 1 illustrating the forked leaf spring
and pressure roller assembly; |

FIG. 4 is an enlarged sectional view of the position-
ing apparatus as shown in FIG. 2, illustrating the paral-
lel alignment of the pressure roller surface and a guiding
surface even when the leaf-spring forks are offset.

DESCRIPTION OF THE PREFERRED
| EMBODIMENT

Referring now to the drawmgs, and more particu-
larly to FIGS. 1 and 2, there is illustrated a posmonmg
apparatus according to the present invention which is
especially suited for use in incremental path measuring
system. The measuring system, indicated generally by
reference numeral 1, includes a grid scale 2 which is
fastened in a rigid hollow body 3 for protection against
environmental influences. The hollow body 3 is prefera-
bly an extruded aluminum body with a U-shaped profile
defining an aperture which is covered by means of
flexible sealing hps (not shnwn) arranged in a roof-like
manner. A scanning carriage 4, bearing the grid scan-
ning plate (not shown), along with an illumination Sys-
tem (not shown) and photo elements (not shown), is
appropriately seated by means of ball bearings 9 di-
rectly at the scale 2 and at a guiding surface 14 of the
hollow body 3. The scanning carriage 4 is coupled to an
object to be measured, such as a machine carriage, by
means of a slender connecting means (not shown)
which extends through the sealing lips. The afore-
described elements of the measuring system 1 are well-
known and explained in detail, for example, in the Ger-
man Gebrauchsmuster No. 7,507,398, and in copending
application Ser. No. 656,745, filed Feb. 9, 1976 for a
LENGTH MEASURING INSTRUMENT, both of
which are incorporated by reference herein.

Referring also now to FIGS. 3 and 4, it can be seen
that the apparatus of the present invention prowdes a
pressure roller 5 connected to the scanning carriage 4.
The pressure roller § is preferably a ball bearing with
cylindrical races and a cylindrical rolling surface. The
pressure roller § is fastened to a leaf spring 6 via a shaft
8 inserted within the pressure roller 5. The end of the -
leaf spring opposite the pressure roller 5 is mounted on
the scanning carriage 4 at an oblique angle so that the
pressure roller is positioned obliquely to the graduation
plane of the scale 2. The leaf spring 6 is provided with
a slot 7 which allows an angular motion adjustment of
the pressure roller 5. As a result of the forked conﬁgura-
tion of the roller-mounting end of the leaf spring 6,
which allows individual forks to be offset from each
other, as shown in FIG. 4, the rolling surface of the
pressure roller § 1s automatically adjusted to remain in
parallel contact with a planar guiding surface 10 of the
hollow body 3, which is inclined at substantially the
same oblique angle as the ball bearing pressure roller 5.
In particular, the rotation axis of the shaft 8 can be
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adjusted with respect to the guiding surface 10 to main-
tain a desired parallel relationship therebetween and to
compensate for unevenness in the guiding surface 10.
The present invention assures a precise guiding of the
~ scanning carriage 4 so that a high reading precision of
the incremental measuring system is obtained.

Though the embodiment hereinbefore described is
preferred, many modifications and refinements which
do not depart from the true spirit and scope of the in-
vention may be conceived by those skilled in the art. It
1s intended that all such modifications be covered by the
following claims.

I claim: |

1. An apparatus for maintaining a positioning force on
a scanning carriage of a measuring device comprising:

a scanning carriage;

guide means for guiding the movement of the scan-

ning carriage along the measuring device;

a leaf spring having a first section connected to the

scanning carriage and a forked second section

- which defines first and second spring forks sepa-

rated by a slot, wherein the slot has a length sub-
stantially greater than its width;
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a shaft having a first section mounted on the first
spring fork and a second section mounted on the
second spring fork; and

a pressure roller mounted on the shaft between the
first and second spring forks having a cylindrical
rolling surface for contacting the guide means, said
first and second spring forks providing substan-
tially independent resilient support to the first and
second shaft sections, respectively, to allow angu-
lar adjustment of the orientation of the pressure
roller and the shaft with respect to the guide
means.

2. The apparatus of claim 1 wherein the measuring
device includes a hollow body which substantially en-
closes a scale, the scale defines a graduation plane, the
scanning carriage is movably positioned to scan the
scale, the guide means include a guiding surface defined
in the hollow body inclined at an oblique angle to the
graduation plane of the scale, and the shaft is mounted
on the first and second spring forks to orient the shaft at
substantially the same oblique angle as the guiding sur-
face. |

3. The apparatus of claim 2 wherein the pressure
roller is a ball bearing.

4. The apparatus of claim 1 wherein the pressure

roller is a ball bearing.
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